copy with direct catheter manipulation was used with excellent tong-term results to successfully correct malfunction of peritoneal dialysis catheters.
MATERIALS AND METHODS
Double-cuff chronic peritoneal dialysis catheters were originally placed under local anesthesia at the bedside by the technique of Tenckhoff (6, 7) . At the time of catheter malfunction, peritoneoscopy was performed under local anesthesia in the standard fashion using a 10-mm operatL ing laparoscope (R. Wolf Medical Instruments). Blunt jaw grasping forceps were used for catheter manipulation. Case 1. JS, a 41-year-old man with a history of chronic renal failure secondary to focal glomerulosclerosis, had been maintained on CAPD for two years. The patient had a history of a cadaveric kidney transplant approximately nine months earlier which had been rejected after one month. He presented to the renal clinic complaining of poor drainage from his dialysis catheter for several weeks. Infusion with 2 liters of 4.25% Dianeal | was accomplished without difficulty; however, drainage was associated with a feeling of residual fluid and progressive weight gain. He had no previous problems with his CAPD and no history of peritonitis. X-ray of the abdomen revealed a posterior malposition of the catheter with shortening of the catheter in the anterior-posterior view. He denied fever, chills, and abdominal pain. Physical examination was remarkable for a well-healed surgical scar on the right lower abdomen. Laboratory studies were remarkable for a normal white blood cell count and electrolytes, anemia, blood urea nitrogen of 102 rag/100 ml, and creatinine 23.5 rag/100 ml. Bleeding time was normal.
Peritoneoscopy was performed under local anesthesia with morphine sulfate--diazepam sedation. A small incision was made in the left periumbilical area and the peritoneoscopic investigation executed with nitrous oxide pneumoperitoneum. The catheter was noted to be lodged posteriorly in the mesentery. Manipulating forceps were passed through the peritoneoscope, and the catheter was lifted to the anterior abdomen. No adhesions, resistance, or bleeding was noted. The procedure was terminated and free flow of dialysate was noted. The patient tolerated the procedure well with no significant symptoms. He was discharged on the day after the procedure. The patient subsequently noted good dialysate return which has continued for five months.
Case 2. JM. a 29-year-old man with chronic renal failure and maintained on CAPD. presented with poor dialysate return and bloody effluent. He had a history of chronic renal failure secondary to focal glomeruloscler0sis, and CAPD was instituted six months prior to this event. He had no previous problem and was maintained on four 2-liter exchanges of 1.5% and 4.25% Dianeal One day prior to admission the patient noted bright red blood in his Tenckhoff catheter: he was unable to drain dialysate, although fluid would flow in. In the clinic, similar findings were noted. Enemas and catheter infusion were unsuccessful. The patient denied fever, chills, or abdominal pain. He did admit to heavy lifting on the day of the event. Physical examination was remarkable for the absence of fever, abdominal tenderness, or mass. Peripheral edema was noted. Laboratory studies were remarkable for a hematocrit of 24%. white blood cell count of 4700/mm 3, normal electrolytes, blood urea nitrogen 114 mg/100 ml. and creatinine of 24. Dialysate analysis revealed 130.000 red blood cells and 310 white blood cells; culture was negative. An abdominal x-ray showed the catheter entering the right abdomen but malpositioned in the left lower quandrant posteriorly.
Peritoneoscopy was performed under local anesthesia and morphine sulfate-diazepam sedation. After nitrous oxide pneumoperitoneum, the peritoneoscope was passed into the peritoneum with the finding of serosanguineous fluid. The abdominal cavity was generally free of adhesions, although scarring was noted at a previous transplant site. The catheter was found firmly attached to the mesentery in the left lower quadrant. The catheter was manipulated free of adhesions by a grasping forceps passed through a second puncture site in the lower abdomen. A long column of adhesive tissue was noted attached to the catheter After manipulation, free fluid drainage was noted. The forceps and peritoneoscope were withdrawn. The patient tolerated the procedure well with only minor abdominal discomfort. Peritoneal dialysis was continued with antibiotic instillation. The dialysate cleared over the next 8 hr and the patient was discharged one day after the procedure. His creatinine decreased to 18.0 mg/100 ml, blood urea nitrogen to 90 rag/100 ml, and he has had good catheter function for the ensuing six months.
DISCUSSION
The cases presented here represent the most common causes of catheter dysfunction--malposition with obstruction by mesentery and obstruction by adhesions (4) . These complications are reported to occur in about 60% of catheters in the study by Davis et al (4); however, in our experience less than 10% of all chronic CAPD patients have these complications (8) . Both of our cases occurred in patients with chronic well-functioning catheters which had been in place for more than six months. Conservative management of this problem (body position changes, saline infusion, and enema) has been recommended; however, studies would indicate that these measures may be successful in only about 25% of cases (3). These maneuvers were unsuccessful in our two patients. The use of trocar insertion and manipulation of the catheter has been reported effective (4), but such manipulation is a blind procedure and may require repeated insertions to restore free flow.
The use of direct examination of the catheter through the peritoneoscope allows accurate visualization of the cause of catheter malfunction and associated peritoneal disease as well as the results of the manipulation process at the time of the procedure. Since the bowel is visualized, trauma can be avoided. Any bleeding from adhesions can be dealt with immediately (9) . Peritoneoscopy was performed in our patients without complication or undue discomfort. Long-term catheter function was restored.
Peritoneoscopy has been used in patients with chronic renal failure and peritoneal dialysis. These have included the evaluation of nephrogenic ascites (I0), the initial placement of peritoneal dialysis catheters under direct visualization with the needle peritoneoscopy (11) , and the evaluation of peritonitis in patients on CAPD (12) . Peritoneoscopy was performed in these patients without any complications. One consideration in the patient on chronic peritoneal dialysis is the presence of peritoneal adhesions complicating peritoneoscope insertion. However, the use of peritoneal insuffiation study (13) , the absence of pain with infusion, and the absence of a previous history of peritonitis diminishes the possibility of adhesions as a complicating factor. Another relative contraindication to peritoneoscopy has been previous abdominal surgery. However, studies (14) would indicate that peritoneoscopy can be done safely and effectively in the PERITONEOSCOPY AND CATHETER MALFUNCTION presence of abdominal scars. This is especially possible when infraumbilical scars are present, as was noted in case 1.
This report offers peritoneoscopy as an alternative approach to the management of chronic peritoneal dialysis catheter malfunction when conservative measures fail to restore function.
